Di-l-chlorido-bis({4-[bis(trimethylsilyl)amino]-6-chloro-2, 2,8,8-tetramethyl-5,7-bis(trimethylsilyl)-3,5,7-triaza-4,6-diphospha-2,8-disilanon-3-en-4-ido-j 2 P,P . The P-Pd-P bite angle is 71.380 (18) . Intramolecular C-HÁ Á ÁCl interactions are observed. In the crystal, the diethyl ether solvent molecule is disordered over two sites, with an occupancy ratio of 0.788 (5):0.212 (5).
Structure description
Low-valent phosphorous compounds, such as aminoiminophosphines R 2 N-P NR, are versatile ligands. Due to their unsaturated P N double bond they can undergo [2 + 2] cycloaddition to yield the cyclodiphosphadiazanes (Niecke et al., 1976) . In the presence of dichlorido(1,5-cyclooctadiene)palladium(II), two N-P N molecules undergo a [2 + 1] cycloaddition which results in a kind of azadiphosphiridine or, respectively, a monoanionic six-electron-donor ligand (Scherer & Brü ck, 1987) . In the course of coordination to dichlorido(1,5-cyclooctadiene)palladium(II), one chlorine is transferred from the metal centre to the P III atom. As a consequence, two palladium cores dimerize by building a dinuclear chloride-bridged palladium complex with two equivalents of the data reports monoanionic mixed-valent ( 3 -P)-N-( 5 -P) ligand. The molecule contains a planar bimetallic Pd 2 Cl 2 core with a crystallographic centre of inversion at the mid-point of PdÁ Á ÁPd line (Fig. 1) . The Pd-Cl bond lengths are 2.4296 (5) and 2.4815 (4) Å , which are similar to other dinuclear chloride-bridged palladium(II) complexes (average Pd-Cl = 2.432 Å for Pd-Cl-Pd > 85
; Orpen et al., 1989) . Due to the large PdÁ Á ÁPd distance of 3.521 Å there is no metal-metal interaction. The Pd atoms are in a distorted square-planar arrangement where the P1/Pd1/P2 and Cl1/Pd1/Cl1 i planes [symmetry code: (i) Àx + 1, Ày + 1, Àz + 1] are twisted with respect to each other by an angle of 7.57 (4)
. The mixed valent ( 3 -P)-N-( 5 -P) ligand is remarkable, with the ability to form a four-membered metallacycle that is nearly planar, with a P2-N2-P1-Pd1 torsion angle of 6.45 (7)
. The different Pd-P distances are 2.1947 (5) ( 3 -P-Pd) and 2.2294 (5) Å ( 5 -P-Pd). Compared to a 3 -P-metal bond, the 5 -P-metal bond length is elongated. A longer 5 -P-metal bond compared to the 3 -P-metal bond length was also observed in a Pd complex bearing a mixed-valent (
The P1-Pd1-P2 bite angle is 71.380 (18) . For the ( 5 -P) N double bond (N3-P2), a value of 1.5346 (17) Å was observed. All other P-N bond distances range from 1.6519 (16) (P1-N1) to 1.7772 (16) Å (P2-N2). Compared to the calculated P-N single-bond distance (1.82 Å ; Pyykkö, 2015) they are obviously shorter and display some multiple bonding character. The calculated P N double bond length is 1.62 Å (Pyykkö, 2015) . This might be explained by being a consequence of hyperconjugation in the alternating P-N ligand backbone. Similar but mononuclear iron and platinum complexes with mixed-valent ( 3 -P)-N-( 5 -P) ligands have been reported (du Mont et al., 2009; Jones et al., 2015) . Intramolecular C-HÁ Á ÁCl interactions are observed (Table 1) . The crystal of the title compound contains a diethyl ether solvent molecule which is disordered over two sites with an occupancy ratio of 0.788 (5):0.212 (5).
Synthesis and crystallization
A pale-yellow solution of 1.27 mmol of the aminoiminophosphine (TMS) 2 N-P N(TMS) in 5 ml toluene was added dropwise to a bright-yellow suspension of 0.58 mmol dichlorido(1,5-cyclooctadiene)palladium(II) in 15 ml toluene. After stirring for 10 min at room temperature, the yellow solution became clear. It was stirred for another 12 h before the solvent was reduced in a vacuum. The resulting yellow solution was filtered. After adding diethyl ether, it was cooled to 233 K to obtain yellow crystals of the title compound that were suitable for X-ray analysis (yield 77%; m.p. decomposition above 347 K Symmetry code: (i) Àx þ 1; Ày þ 1; Àz þ 1.
Figure 1
The molecular structure of the title compound, showing the atom labelling and displacement ellipsoids drawn at the 30% probability level. H atoms and disordered solvent have been omitted for clarity. [Symmetry code: (i) Àx + 1, Ày + 1, Àz + 1.] Computer programs: APEX2 and SAINT (Bruker, 2013) , SHELXS97 (Sheldrick, 2008) , SHELXL2014 (Sheldrick, 2015) , XP in SHELXTL (Sheldrick, 2008) , and publCIF (Westrip, 2010 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . The diethyl ether molecule is disordered over two sites with refined occupancies 0.788 (5):0.212 (5). DFIX and DANG instructions were used to improve the geometry of the disordered solvent molecule. Additionally, the anisotropic displacement parameters of O1A and O1B were restrained to be equal (SIMU). Atoms C19A, C19B C20A, C20B, C21A, C21B, C22A and C22B were refined isotropically. A SIMU instruction was also applied for these atoms.
data-1
IUCrData ( Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
